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(54) Hand-held depilating device 

(57) A hand-held depilating device capable of mask- 
ing the pain of plucking the hairs through psychological 
effect. The depilating device comprises housing (10) 
adapted to be grasped by the hand of the user and a 
plucking head (40) mounted on top of the housing for 
plucking the hairs from the skin. Stimulator is mounted 
on top of the housing adjacent to the plucking head (40) 
for providing mechanical stimuli to the skin while the 
plucking head operates to pluck the hairs. The stimula- 
tor comprises a vibrator (31) which provides vibrations 
to the skin as the mechanical stimuli which act on sense 
receptors other than nociceptors that respond to pain, 
thereby masking the pain caused by plucking the hairs 
or received at the nociceptors. That is, the mechanical 
stimuli caused by the vibrations can activate Meissner's 
corpuscle or Pacinian corpuscle to make indistinct to 
the pain as demonstrated by a gate-control theory in 
psychology Thus, the mechanical stimuli applied sepa- 
rately from the plucking operation can excite the tactile 
or pressure sense receptors so as to activate the gate 
control path at posterior horn of the spinal cord immedi- 
ately before or simultaneously with the plucking the hair, 
thereby blurring the pain being transmitted through the 
nerve. Alternately, roller (160) with stimulus projections 
may be utilized to apply the mechanical stimuli for alle- 
viation of the pain. 
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Description 

TECHNICAL FIELD 

The present invention is directed to a hand-held s 
depilating device for plucking hairs from the skin of a 
user, and more particularly to such device having a 
stimulator providing mechanical stimuli to the skin for 
masking the pain of plucking the hairs. 

10 

BACKGROUND ART 

European Patent Application EP-A-0 622 033 A2 
discloses a depilating device which comprises a pluck- 
ing head for plucking the hairs from the skin of a user is 
and a smooth roller which is mounted separately from 
the plucking head to be in rolling contact with the skin 
around a portion from which the hairs are plucked by the 
plucking head. The roller acts to stretch the skin for alle- 
viating pain by the effect of reducing resistance to a 20 
force of pulling the hairs. However, even with the skin 
stretching, there remains a problem that the pain itself 
may be perceived still significantly by the user. 

In order to further alleviate the pain experienced at 
the time of plucking the hairs, the inventors study mech- 25 
anism of pain including nerve systems as well as sense 
receptors in the skin. Through this study, it is found 
effective to give mechanical stimuli to the skin in order to 
considerably alleviate the pain caused by plucking the 
hairs. The present invention is accomplished based 30 
upon the above finding and comprises a depilator hous- 
ing adapted to be grasped by the hand of the user and 
a plucking head mounted on top of the housing for 
plucking the hairs from the skin. Stimulator is mounted 
on top of the housing adjacent to the plucking head for 35 
providing mechanical stimuli to the skin while the pluck- 
ing head operates to pluck the hairs. The stimulator 
comprises a vibrator which provides vibrations to the 
skin as the mechanical stimuli. The vibrations can act 
on sense receptors other than nociceptors that respond 4o 
to pain, thereby masking the pain caused by plucking 
the hairs or received at the nociceptors. That is, the 
mechanical stimuli caused by the vibrations can activate 
Meissner's corpuscle or Pacinian corpuscle to make 
indistinct to the pain as demonstrated by a gate-control 45 
theory in psychology. Therefore, the mechanical stimuli 
applied separately from the plucking operation can 
excite the tactile or pressure sense receptors so as to 
activate the gate control path at posterior horn of the 
spinal cord immediately before or simultaneously with so 
the plucking the hair, thereby blurring the pain being 
transmitted through the nerve. Further, the mechanical 
stimulus of vibrating nature do hardly act to rub the skin 
so as to assure comfortable hair plucking without caus- 
ing unpleasant skin rubbing which may hurt the skin. 55 

Accordingly, it is a primary object of the present 
invention to provide a hand-held depilating device which 
applies the vibrations to the skin during the plucking 
operation for effectively alleviating the pain caused by 



plucking the hair. 

The vibrator may comprise a vibration roller which 
is rotatably supported to the top of the housing and is 
driven by an incorporated motor to rotate. The vibration 
roller has a rotation axis which is eccentric from a mass 
center of the roller so that, as the vibration roller is 
driven to rotate while moving the plucking head across 
the skin, the vibration roller generates vibrations which 
are applied to the skin. Thus, the vibratory mechanical 
stimuli can be generated with a simple eccentric struc- 
ture, which is therefore another object of the present 
invention. 

The vibrator is preferred to vibrate in a direction per- 
pendicular to a general surface of the skin for giving the 
mechanical stimuli effectively to the skin, which is there- 
fore a further object of the present invention. 

The vibrator is carried on a skin guide frame which 
is floatingly supported to the housing together with the 
plucking head so that the vibrator can easily follow the 
various portions of the skin while manipulating the 
plucking head thereacross. With this result, the 
mechanical stimuli can be applied effectively and uni- 
formly to the skin, which is therefore a still further object 
of the present invention. 

Further, the skin guide frame is supported to be 
capable of swinging about a swing axis while it is 
depressed together with the plucking head. With the 
combination of the depressing and swinging move- 
ments of the skin guide frame relative to the housing, 
the vibrator on the skin guide frame can easily follow the 
various portions of the skin while manipulating the 
plucking head thereacross. Thus, the mechanical stim- 
uli can be applied effectively and successfully to the 
skin. In order to achieve such sophisticated movement, 
the skin guide frame is engaged on a rounded portion of 
the housing at a point of contact defining the swing axis. 
As the skin guide frame swings with an attendant 
depression thereof, the point of contact is made to move 
along the rounded portion. 

The housing is preferred to have a restrictor which 
is associated with the vibrator to restrict an effect or 
extent of vibration to be applied to the skin. The restric- 
tor is positioned immediately adjacent to the vibrator 
and comes into contact with the skin together with the 
vibrator so as to restrict an extent to which the vibrator 
is pressed against the skin. Therefore, the vibration of 
an optimum amplitude can be applied to the skin. The 
restrictor is connected to variably adjust the effect of the 
vibration or adjust the amplitude of the vibration to be 
transmitted to the skin in accordance with varying loca- 
tions of the skin or the user's preference for maximizing 
the effect of alleviating the pain, which is therefore a fur- 
ther object of the present invention 

The vibrator may includes a skin contact member or 
applicator which is detachable to the vibrator. With the 
use of a plurality of skin contact members of different 
stimulating characteristics, the user can select one of 
the skin contact members which is optimum for each 
individual user or for different portions of the skin. 
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In another embodiment of the present invention, the 
stimulator comprises a roller with a plurality of stimulus 
projections which provide the mechanical stimuli to the 
skin as the roller is caused to rotate in contact with the 
skin. The mechanical stimuli thus produced separately 5 
from the plucking operation can excite the tactile or 
pressure sense receptors so as to mask the pain 
caused by plucking the hair in the same manner as dis- 
cussed hereinbefore. As the plucking head is manipu- 
lated across the skin, the roller is caused to rotate so w 
that the stimulus projections apply the mechanical stim- 
ulus. In this manner, the mechanical stimuli can be 
obtained with a simple mechanism of using the roller, 
which is therefore a further object of the present inven- 
tion. 15 

The stimulus projections are preferably in the form 
of bristles projecting radially from the roller. 

Preferably, the roller is carried on a skin guide frame 
which is f loatingly supported to the housing so that the 
stimulus projections on the roller can easily follow the 20 
various portions of the skin while manipulating the 
plucking head thereacross. With this result, the 
mechanical stimuli can be applied effectively to the skin, 
which is therefore a still further object of the present 
invention. 25 

An adjusting mechanism is provided to adjust a pro- 
jection amount of the stimulus projections from the top 
of the housing so that the user can select optimum 
mechanical stimulus for alleviating the pain. In addition, 
the roller may be detachably mounted to the housing so 30 
that it can be replaced with another roller of different 
stimulating characteristic. Thus, the user can select 
optimum stimulation effect for various portions of skin 
and for her own preference, which is therefore a further 
object of the present invention. 35 

In a preferred embodiment, the plucking head is 
floatingly supported to the housing to be capable of 
being depressed and is surrounded by a skin guide 
frame. The skin guide frame comprises a main body 
which is connected to the plucking head to be capable 40 
of being depressed together therewith and a front guide 
which is movably supported to the main body for limited 
displacement relative to the main body The roller is 
supported to the front guide so that the roller can be 
depressed for a limited extent independently of the 45 
plucking head after which it can be depressed together 
with the plucking head. In this manner, the roller can 
well follow the contour of the skin while manipulating the 
plucking head thereacross, thereby enhancing the 
effect of the mechanical stimuli for alleviation of the so 
pain, which is therefore a further object of the present 
invention. 

Further, the skin guide frame is supported to be 
swingable about a swing axis while it is depressed 
together with the plucking head. With the combination of ss 
the depressing and swinging movements of the skin 
guide frame relative to the housing, the roller on the skin 
guide frame can follow the skin more precisely while 
manipulating the plucking head thereacross. Thus, the 
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mechanical stimuli can be applied effectively and suc- 
cessfully to the skin for further enhancing the alleviation 
of the pain. In order to achieve such sophisticated 
movement, the skin guide frame is engaged on a 
rounded portion of the housing at a point of contact 
defining the swing axis. As the skin guide frame swings, 
the point of contact is made to move along the rounded 
portion of the housing in a direction of facilitating an 
attendant depression of the skin guide frame together 
with the plucking head. Thus, the roller carried on the 
skin guide frame can follow the skin more conformably 
to achieve superior effect of alleviating the pain. 

These and still other objects and advantageous fea- 
tures of the present invention will become more appar- 
ent from the following description of the embodiments 
when taken in conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front vertical section of a depilating 
device in accordance with a first embodiment of the 
present invention; 

FIG. 2 is a top view of the depilating device; 

FIG. 3 is front vertical section of a plucking head of 

the device; 

FIG. 4 is an exploded perspective view of the pluck- 
ing head and a skin guide frame; 
FIG. 5 is a side section of the plucking head and the 
skin guide frame; 

FIGS. 6A and 6B show a mechanism of driving a 
vibrator defined in the skin guide frame as viewed in 
a section taken along a line 6-6 of FIG. 3; 
FIGS. 7A, 78, and 7C show a hair plucking opera- 
tion with the aid of the vibrator; 
FIG. 8 is a side section showing a combination 
swing and depression movement of the skin guide 
frame; 

FIG. 9 is a perspective view of an alternative skin 
guide frame used in a modification of the depilating 

device; 

FIG. 10 is a side section showing the skin guide 
frame of FIG. 9; 

FIGS. 11,12, and 13 are perspective views respec- 
tively showing other skin guide frame used in fur- 
ther modifications of the depilating device; 
FIG. 14 is a top view of a depilating device in 
accordance with a second embodiment of the 
present invention; 

FIG. 15 is an exploded perspective view of the 
device of FIG. 14; 

FIG. 16 is a side section of the above device; 
FIG. 17 is a front vertical section of a depilating 
device in accordance with a third embodiment of 
the present invention; 
FIG. 18 is a top view of the above device; 
FIG. 1 9 is a perspective view of a vibration roller uti- 
lized in the above device; 

FIG. 20 is a side section of the top of the device for 
illustration of a drive mechanism of driving a roller 
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on top of the device; 

FIG. 21 illustrates the hair plucking operation with 
the aid of the roller; 

FIG. 22 is a top view of a depilating device in 
accordance with a fourth embodiment of the 

present invention; 

FIG. 23 is an exploded perspective view of the 
device of FIG. 22; 

FIG. 24 is a side section of a plucking head and a 

skin guide frame of the device; 

FIG. 25 is a front vertical section of the plucking 

head; 

FIGS. 26A and 26B are side sections showing a 
combination swing and depression movement of 
the skin guide frame; 

FIGS. 27A, 27B, and 27C show a hair plucking 
operation with the aid of a roller with stimulus pro- 
jections carried by the skin guide frame; 
FIG. 28 is an exploded perspective view of a mech- 
anism of detachably mounting one of the rollers to 
the skin guide frame; 

FIGS. 29A and 29B are perspective and sectional 
views of a first alternative roller which may be uti- 
lized in the above depilating device; 
FIGS. 30 A and 30 B are perspective and sectional 
views of a second alternative roller which may be 
utilized in the above depilating device; 
FIGS. 31 A and 31 B are perspective and sectional 
views of a third alternative roller which may be uti- 
lized in the above depilating device; 
FIGS. 32A and 32B are perspective and sectional 
views of a fourth alternative roller which may be uti- 
lized in the above depilating device; and 
FIG. 33 is a perspective view of a fifth alternative 
roller which may be utilized in the above depilating 
device. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

First Embodiment (FIGS. 1 to 13) 

Referring to FIG. 1, there is shown a depilating 
device in accordance with a first embodiment of the 
present invention. The device comprises a housing 10 
mounting a head frame 20 with a generally rectangular 
opening and a plucking head 40 disposed within the 
head frame 20 to be exposed through the opening. The 
housing 10 incorporates a chassis 60 mounting a motor 
70, a positive return cam 80, and a drive mechanism for 
the plucking head 40. The housing 10 is provided with a 
power switch 13 for turning on and off the motor 70 and 
also with a pair of terminal pins 14 Ibr electrical connec- 
tion to an AC power adapter to energize the motor 70. 
As best shown in FIG. 4, the head frame 20 is in the 
form of a top and bottom opened rectangular frame hav- 
ing a pair of end walls 21 between which the plucking 
head 40 is received. The head frame 20 is detachably 
mounted on the upper end of the housing 10 by means 
of a hook 15 and carries a skin guide frame 30 which 



comes into contact with the skin of the user for guiding 
the plucking head 40 across the skin. 

The plucking head 40 comprises a carrier 41 rotat- 
ably supported about a shaft 42 which extends horizon- 

5 tally between the upper ends of the chassis 60 to define 
a longitudinal axis of the plucking head. The carrier 41 
is formed with a series of fixed pinching blades 43 of an 
arcuate configuration arranged along the longitudinal 
axis. The fixed pinching blades 43 are made of a plastic 

10 material having some elasticity and are molded inte- 
grally with the carrier 41 to provide a unitary structure. 
Mounted on the carrier 41 are movable pinching blades 
44-1 and 44-2 which are arranged along the axis of the 
shaft 42 in an alternating relation to the fixed pinching 

15 blades 43. The movable pinching blades 44-1 and 44-2 
are commonly supported loosely on the shaft 42 to be 
rotatable thereabout together with the carrier 41 and the 
fixed pinching blades 43. The movable pinching blades 
44-1 and 44-2 are arranged along the axis of the shaft 

20 42 alternately to each other and are secured at their 
lower ends respectively to first and second sliders 50-1 
and 50-2 which are slidably supported by axles 52 held 
in the lower end of the carrier 41 and which are driven to 
reciprocate in parallel with the shaft 42 but in the oppo- 

25 site directions to each other, as will be discussed later. 
The movable pinching blades 44-1 and 44-2 are formed 
at their ends respectively with a pair of spaced anchor 
legs 46-1 and a single anchor leg 46-2 which are press- 
fitted to corresponding notches formed in the sliders 50- 

30 1 and 50-2, respectively Each of the movable pinching 
blades 44-1 and 44-2 are also formed to have a pair of 
side tabs 47 on the opposite sides of a hole 45 through 
which the shaft 42 extends. The side tabs 47 are press 
fitted to corresponding grooves formed in the carrier 41 

35 SO that the movable pinching blades are allowed to 
swing about the individual connections of the side tabs 
47 with the grooves toward and away from the adjacent 
fixed pinching blades 43 as the anchor legs 46 are 
caused to move axially by the reciprocation of the slid- 

40 ers 50-1 and 50-2. Thus, the movable pinching blades 
are driven to swing or to have the upper edges dis- 
placed axially toward and away from the adjacent fixed 
pinching blades 43 so as to repeat clamping the hairs 
between the movable and fixed pinching blades and 

45 releasing the hairs for plucking the hairs in association 
with an oscillatory movement of the carrier 41 about the 
shaft 42, the detail of which will be discussed later. 

Referring back to FIG. 1 , the chassis 60 supports a 
plurality of gears for establishing a drive connection 

50 from the motor 70 to the positive-return cam 80 as well 
as for oscillating the carrier 41 , i.e., the plucking head 40 
about the shaft 42. The positive-return cam 80 is pro- 
vided in the form of a cylinder with a pair of circumferen- 
tial ly extending grooves 81 which are symmetrical to 

55 each other such that the horizontal distance between 
the grooves varies in the circumferential direction. The 
cam 80 is journaled at its opposed ends by means of 
bearings 82 in the chassis 60 to be rotatable about a 
horizontal axis and is operatively connected to the slid- 
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ers 50-1 and 50-2 by means of cam cylinders 90. The 
cam cylinder 90 comprises a barrel 91 supported to the 
chassis 60 by means of a vertical pin (not shown) to be 
rotatably about a vertical axis. Projecting upwardly from 
the barrel 91 is a pin 95 which is slidably received in an 5 
arcuate furrow 53 formed in the bottom of each of the 
sliders 50-1 and 50-2. The barrel 91 is also provided on 
its lower end with a cam follower 97 for slidable engage- 
ment into each one of grooves 81 of the cam 80 such 
that the rotation of the cam 80 is translated into recipro- w 
eating movement of the sliders 50-1 and 50-2 along the 
shaft 42 through a swinging movement of the cam cylin- 
ders 90, thereby displacing the movable pinching 
blades 44-1 and 44-2 in the axial direction to move their 
upper edge into abutment and away from the associ- 75 
ated fixed pinching blades 43. 

Thus, the rotation of the cam 80 causes the sliders 
50-1 and 50-2 to reciprocate along the axis of the shaft 
42 in opposite directions, thereby displacing a set of 
alternate movable pinching blades 44-1 in the same 20 
direction and at the same time displacing the other alter- 
nate set of the movable pinching blades 44-2 in the 
opposite direction. In this manner, every set of two adja- 
cent movable pinching blades 44-1 and 44-2 are caused 
to swing in the opposing directions to have their upper 25 
edges abutted against on both sides of the common 
fixed pinching blade 43 located between the two adja- 
cent movable pinching blades 44-1 and 44-2 in order to 
clamp the hairs therebetween. 

As shown in FIG. 1 , the motor 70 is operatively con- 30 
nected to the cam 80 through a reduction gear train of a 
pinion 71 of the motor 70, a first gear 72 and a second 
gear 83 fixed on one end of the cam 80. The cam 80 is 
linked to one end of a crank lever 65 by means of an 
eccentric pin 64 which is eccentric to the horizontal axis 35 
of the cam 80. The other end of the crank lever 65 is 
coupled to a partially toothed rack wheel 66 by means of 
a pivot pin (not shown) which is eccentric to a shaft 68 
carrying the rack wheel 66. The rack wheel 66 is in 
meshing engagement with a gear 49 on one axial end of 40 
the carrier 41 so that the rotation of the eccentric pin 64 
about the axis of the cam 80 is translated into an oscil- 
lating rotary movement of the rack wheel 66 about the 
shaft 68 and therefore the corresponding movement of 
the gear 49 or the plucking head 40 about the shaft 42. 45 
That is, the plucking head 40 is caused to oscillate 
about the shaft 42 in synchronism with the plucking 
movement of displacing the movable pinching blades in 
the axial direction of the shaft 42, and is so arranged as 
to complete one oscillation cycle while the cam 80 so 
rotates one rotation about its horizontal axis such that 
the movable pinching blade is caused to move toward 
and away from one of the two adjacent fixed pinching 
blades during one oscillation cycle of the plucking head 
40 about the shaft 42 and to move toward and away ss 
from the other fixed pinching blade during subsequent 
oscillation cycle of the plucking head 40. More detailed 
operation of the plucking head 40 is explained in the 
European Patent Application No. 92102760.3 and 



therefore is omitted herein. However, it is noted here 
that the plucking head 40 is driven to oscillate about its 
longitudinal axis between a limited angular range such 
that the clamping edges of the pinching blades are 
caused to advance into the opening of the head frame 
20 and retard inwardly into the head frame 20, during 
which swinging movement the hairs are plucked as 
being clamped between the adjacent pinching blades. 

The plucking head 40 is disposed at the upper end 
of the head frame 20 together with the skin guide frame 
30 so as to define an advancing direction along which 
the guide frame 30 is moved by the user in contact with 
the skin for successively plucking the hairs over a wide 
area of the skin. The advancing direction is defined to 
be perpendicular to the longitudinal axis of the plucking 
head 40 and correspond to a fonward angular move- 
ment of the plucking head 40 about its longitudinal axis 
in which the clamping edges of the pinching blades 
swings about the longitudinal axis outwardly for entrap- 
ping the hairs between the movable and fixed pinching 
blades. That is, when moving the skin guide frame 30 in 
contact with the skin in the advancing direction, the 
plucking head 40 will follow that direction as moving for- 
ward from the behind in circumferential direction about 
the longitudinal axis of the plucking head 40. The pluck- 
ing head 40 is additionally provided with a smooth roller 
141 which extends in parallel with the longitudinal axis 
of the plucking head and is located forwardly of the 
pinching blades with respect to a direction of moving the 
pinching blades into contact with the skin from the 
inwardly retracted position, such that the roller 141 
comes into contact with the skin for smoothing the skin 
prior to plucking the hairs therefrom. 

The plucking head 40 is mounted on the chassis 60 
together with the motor 70 as well as the other compo- 
nents establishing the driving connection therebetween 
so that almost all of the components are integrated into 
a single unit. The chassis 60 is floatingly supported 
within the housing 10 by means of a coil spring 100 so 
that the plucking head 40 can be depressed inwardly 
into the housing 10 to a limited extent and therefore can 
readily follow the contour of the skin without accompa- 
nying an excessive counter-force to the plucking head 
40 when pressing the head 40 to the skin. As seen in 
FIG. 1, the coil spring 100 is interposed between the 
lower end of the chassis 60 and a stand 16 on the inte- 
rior of the housing 10. The upward displacement of the 
chassis 60 is limited by engagement of a stopper on the 
chassis 60 with a corresponding part of the housing 10. 

The skin guide frame 30 is disposed around the 
plucking head 40 for contact with the skin in order to 
smoothly guide the plucking head when moving the 
plucking head in the advancing direction. As shown in 
FIG. 4, the skin guide frame 30 is made of a plastic 
material into a unitary structure of a generally rectangu- 
lar configuration having a pair of front and rear bars 31 
and 32 integrally connected by opposite end bars 33. 
Each of the opposite end bars 33 is connected at its rear 
end integrally with a rigid end support 34. The end bar 
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33 is made thin to give a sufficient resiliency by whicin 
the front bar 31 is allowed to move substantially verti- 
cally relative to the end supports 34 with attendant resil- 
ient deformation of the end bars 33. The guide frame 30 
is fitted within the head frame 20 by loose engagement 
of pins 36 on the end supports 34 into corresponding 
vertical grooves 24 in the inner surface of the end walls 
21 of the head frame 20 in such a manner that the guide 
frame 30 is vertically movable relative to the head frame 
20. The end support 34 is formed integrally with bearing 
projection 35 from which the pin 36 projects. The bear- 
ing projection 35 has in its lower end with a recess 37 
into which a shoulder 62 at the upper end of the chassis 
60 engages, as shown in FIGS. 1 and 5, such that the 
guide frame 30 can be depressed together with the 
chassis 60, or the plucking head 40. In other words, the 
guide frame 30 is f loatingly supported together with the 
plucking head 40 by the coil spring 100, so that the 
guide frame 30 and the plucking head 40 can be 
depressed together relative to the housing 10. 

The front bar 31 of the skin guide frame 30 is 
formed with a series of comb projections 130 which 
come into contact with the skin for lifting and smoothing 
the hairs prior to plucking the hairs. The rear bar 32 is 
provided with a smooth roller 131 for facilitating the skin 
guide frame to move across the skin. The roller 131 is 
rotatably supported about a shaft 132 fixed to the rear 
bar 32. Each of the end bars 33 is provided intermediate 
its length with a cam projection 39 which is engageable 
with each of toothed wheel 69 formed on opposite axial 
ends of the carrier 41 . As the plucking head 40 rotates 
or swings about the shaft 42, the cam projection 39 
rides up and down the teeth of the wheel 69, as shown 
in FIGS. 6A and SB, so that the end bar 33 acts as a 
pawl to thereby vibrate the front bar 31 in a direction, as 
indicated by an arrow in FIG. 5, i.e., in the direction gen- 
erally perpendicular to the surface of the skin. The 
resulting vibrations are applied as mechanical stimuli to 
the skin from which the hair are being plucked, thereby 
masking the pain of plucking the hair to alleviate the 
pain. Thus, the front bar 31 is defined as a vibrator 
which provides the mechanical stimuli through the comb 
projections 130 to the skin as the plucking head 40 is 
advanced across the skin with the front bar 31 located 
forwardly of the plucking head 40, as shown in FIGS. 7A 
to 7C. Thus, the vibrator i.e., the front bar 31 provides 
vibrations to the skin during or just before plucking the 
hair to stimulate Meissner's corpuscle or Pacinian cor- 
puscle to activate the gate control path for alleviating the 
pain. The vibration is set to have an optimum amplitude 
and frequency which are determined respectively by the 
engaging amount of the cam projection 39 and the 
toothed wheel 69 and by the tooth pitch of the toothed 
wheel 69. In order to reduce mechanical friction 
between the cam projection 39 and the wheel 69, at 
least one of these members is made as a freely rotating 
member. As shown in FIGS. 7A to 7C, comb fins 142 
are formed on the carrier 41 between the guide roller 
141 and the pinching blades 44-1 and 44-2 along the 



circumference of the plucking head 40 so as to guide 
the hairs smoothly in between the blades. 

It should be noted here that each of the bearing 
projection 35 on opposite end of the skin guide frame 30 

5 is shaped to have a curved upper surface 38 which is 
urged against an inner curved surface 25 of an end 
flange 22 of the head frame 20, as best shown in FIG. 8, 
by the action of the coil spring 100. The curved upper 
surface 38 of the bearing projection 35 has a radius of 

10 curvature R2 which is less than a radius of curvature Ri 
of the inner curved surface 25 of the head frame 20 so 
that the bearing projection 35 is engaged with the inner 
curved surface 25 of the head frame only at a point of 
contact P which moves along the inner curved surface 

15 25 as the front bar 31 is depressed. That is, when no 
depression force acts on the front bar 31 , as shown in 
FIG. 5, the guide frame 30 is kept in a neutral position 
as being urged upwardly together with the plucking 
head 40 by the coil spring 100 where the point of con- 

20 tact P lies on a vertical plane passing through the axis 
of the pins 36 as well as the shaft 42 and through a por- 
tion at which the guide frame 30 receives the upward 
bias through the plucking head 40, leaving a distance 
Bi between the front bar 31 and the point of contact P 

25 (although not seen in FIG. 5). As a depression force F is 
applied to the front bar 31 as a result of the that front bar 
31 is pressed against the skin, as shown in FIG. 8, the 
point of contact P moves away by a distance of H from 
the vertical plane. Consequently, the guide frame 30 is 

30 allowed to swing about thus moved point of contact P 
relative to the head frame 20 with increased distance Bg 
between the front bar 31 and the point of contact P, 
which accompanies a corresponding depressive move- 
ment of the plucking head 40. That is, as the front bar 31 

35 is depressed, it swings about the moving point of con- 
tact P defining a swing axis parallel to the shaft 42 of the 
plucking head 40 with attendant depressive movement 
of the plucking head 40. With such combination of the 
swinging and depression movements, the front bar, i.e., 

40 vibrator 31 can be kept in an optimum contact with the 
skin for alleviation of the pain. It is noted in this connec- 
tion that the pins 36 on the opposite ends of the guide 
frame 30 are loosely and slidably engaged with the 
grooves 24 in the head frame 20 to allow the above 

45 combination movement of the guide frame 30. 

FIGS. 9 and 10 illustrate a modified guide frame 
30A which is identical to the above guide frame 30 
except for a restrictor provided forwardly of the front bar, 
i.e., vibrator 31 to restrict the effect of the vibrations to 

50 be transmitted to the skin. Like parts are designated by 
like numerals with a suffix letter of "A". The restrictor 
comprises an elongate plate 1 50 mounted centrally on a 
jaw 151 which extends integrally from the end supports 
34A. The plate 150 projects on the jaw 151 to abut 

55 against the skin forwardly of the vibrator 31 A in the mov- 
ing direction of the plucking head 40A, thereby restrict- 
ing the extent at which the vibrator 31 applies the 
mechanical stimuli to the skin, i.e., the amplitude of the 
vibrations applied to the skin. Particularly with the pres- 
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ence of the restrictor 1 50, it is readily possible to prevent 
the vibrator 31 A from being over-pressed against the 
skin which would otherwise reduce the vibration ampli- 
tude to an ineffective level or even stop the vibration. 
The restrictor 1 50 are connected to the jaw 1 51 through 5 
adjusting screws 153 which vary the projection amount 
of the restrictor 150 for obtaining an optimum effect of 
the restrictor. 

FIGS. 11 and 12 illustrate further modified skin 
guide frames which are similar to the above guide frame 10 
but have different kinds of projections for transmitting 
the mechanical stimuli to the skin. The modified skin 
guide 30B of FIG. 1 1 is formed on the front bar 31 B as 
well as on the end bars 338 with bristles 130B, while 
the skin guide frame of FIG. 12 is formed on the front 15 
bar 31 C with studs 130C. Like parts are designated by 
like numerals with suffix letters "B" and "C", respectively 
in FIGS. 11 and 12. 

FIG. 13 illustrate a still further modified skin guide 
frame 30D which is similar to the above guide frame 30 20 
except that a detachable applicator 155 is provided on 
the front bar 31 D. Like parts are designated by like 
numerals with a suffix letter of "D". The applicator 155 
has a pair of hooks 156 which are detachably engagea- 
ble into corresponding notches 158 in the bottom of a 25 
recess 157 formed in the upper surface of the front bar 
31 D. When assembled, the applicator 155 is received in 
the recess 157 to apply the vibrations to the skin. With 
the use of a variety of detachably applicators of different 
stimulus transmitting configurations , the user can 30 
select one of the applicators on her preference. 

Second Embodiment (FIGS. 14 to 16) 

Referring to FIGS. 14 to 16, there is shown a sec- 35 
ond embodiment of the present invention which is iden- 
tical to the first embodiment except that skin guide 
frame 30E includes a vibrator 31 E which gives lateral 
vibrations in addition to the above vibrations acting in a 
direction generally perpendicular to the skin surface. 40 
Like parts are designated by like numerals with a suffix 
letter of "E". The opposite end bars 33E of the guide 
frame 30E which are connected only at their rear ends 
to the end support 34E permit the front bar or vibrator 
31 E move horizontally in the lengthwise direction of the 45 
front bar 31 E in addition to the vertical direction. Pro- 
jecting inwardly from the center of the front bar 31 E is a 
follower pin 170 which is engaged into a spiral track 171 
defined between a pair of guide rails 172 formed on the 
carrier 41 E at a portion circumferentially spaced from so 
the fixed pinching blades 43E. As the carrier 41 E or the 
plucking head 40E swings about the axis of the shaft 
42E, the follower pin 170 is guided along the spiral track 
171 to vibrate the front bar 31 E also in the lengthwise 
direction thereof, thereby applying the lateral vibrations ss 
to the skin simultaneously with the afore-mentioned 
vibrations for further enhancing the effect of applying 
the mechanical stimuli to the skin. It is noted in this 
respect that the lateral vibration thus given is selected to 



have a small vibration amplitude which do not bring 
about any unpleasant skin rubbing. 

Third Embodiment (FIGS. 17 to 21 > 

A depilating device in accordance with a third 
embodiment is identical in structure and operation to the 
first embodiment except that a vibration roller 160 with 
stimulus projections is mounted on a like skin guide 
frame 30F Like parts are designated by like numerals 
with a suffix letter of "F". The vibration roller 160 com- 
prises a rotation shaft 162 carrying a plurality of bristles 

161 extending radially therefrom over a length of the 
shaft and an eccentric weight 163 at one axial end of the 
shaft 162. The rotation shaft 162 is supported by bear- 
ings in the skin guide frame 30F and is driven by an 
incorporated motor 70F so that the vibration roller 160 
rotates about the axis of the shaft 162 in parallel with a 
swing axis about which the plucking head 40F oscillates 
for plucking the hairs in the same manner as explained 
in the first embodiment. Due to the provision of the 
eccentric weight 163, the mass center of the whole 
roller 160 is displaced from the rotation axis of the shaft 

162 so that the roller 160 will vibrate as it is driven to 
rotate, thereby giving mechanical vibratory motion with 
which the bristles 161 can apply the mechanical stimuli 
to the skin. Instead of using the eccentric weight 163, 
the bristles or the like stimulus projections are arranged 
around the shaft 1 62 unevenly to give an offset center of 
mass displaced from the rotation axis of the shaft 162. 

The skin guide frame 30F is held on the plucking 
head 40F which is f loatingly supported to a housing 1 0F 
by means of a coil spring 100F so that the guide frame 
30F is capable of being depressed together with the 
plucking head 40F against the bias of the coil spring 
100F. The f loatingly support mechanism permits the 
skin guide frame itself to vibrate relative to the head 
frame as the roller 1 60 is driven to rotate, thereby apply- 
ing the resulting vibrations to the skin. Further, the guide 
frame 30F is made to swing relative to the plucking head 
40F in the same manner as in the first embodiment, i.e., 
swing with attendant depression of the plucking head 
40F, as a result of a front end bar 31 F being pressed 
against the skin. Alternately, the guide frame may be 
made to swing independently of the depression move- 
ment of the plucking head. 

The vibration roller 160 is mounted between the 
front bar 31 F and the plucking head 40F with its rotation 
axle 162 supported in corresponding bearing slots in 
the guide frame 30F, as shown in FIG. 18. The front bar 
31 F is formed with fins 1 35 which act to stretch the skin 
prior to plucking the hairs therefrom, as shown in FIG. 
21 . A smooth roller 1 31 F is held on a rear bar 32 F of the 
frame 30F for rolling contact with the skin to guide the 
plucking head smoothly on the skin. 

As shown in FIGS. 17 and 20, the vibration roller 
160 is drivingly connected to a positive-return cam 80F 
through an upper link 254 and a lower link 255 so that it 
is driven to rotate by the incorporated motor 70F which 
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drives the positive-return cam. Tliat is, tine vibration 
roller 160 has one axial end connected through a uni- 
versal joint 253 to the upper link 254 of which lower end 
is detachably and slidably engaged into a socket 256 of 
the lower link 255 to allow the vibration roller 160 to 
move relative to the head frame. The lower end of the 
lower link 255 is then connected through another univer- 
sal joint 257 to a drive pin 258 projecting from the axial 
end of the positive-return cam 80F. The roller 160 thus 
connected to the motor is driven thereby to rotate in a 
direction, as indicated by an arrow X in FIGS. 20 and 21 , 
which opposes the advancing direction Y of the plucking 
head 40F as well as a direction Z in which the plucking 
head 40F swings for plucking the hair from the skin. 
Since the roller 160 is driven to rotate while manipulat- 
ing the plucking head to advance over the skin, the bris- 
tles 161 of the roller 160 can intermittently apply the 
mechanical stimuli to skin from which the hairs are just 
being plucked, thereby alleviating the hair plucking pain. 
The above relation between the directions X, Y, and Z of 
the roller 160 and the plucking head 40F are found to be 
effective for alleviating the pain. Particularly, in addition 
to applying the vibratory mechanical vibrations, the 
roller 160 rotating in the direction X acts to successfully 
raise the hairs lying on the skin or curled hairs so that 
the pinching blades 44-1 F and 44-2F can catch the root 
of the hairs and pluck the hair in the direction of its 
growth with a reduced pain. 

Although not disclosed in the figures, the skin guide 
frame 30F of this embodiment may be formed to have a 
movable front bar as seen in the previous embodiments 
and the vibration roller 160 may be supported to be 
movable together with the movable front bar for a limited 
extent relative to the other portion of the skin guide 
frame. 

Fourth Embodiment (FIGS. 22 to 28) 

A depilator device in accordance with a fourth 
embodiment of the present invention is similar in struc- 
ture and in operation to the first embodiment except that 
at least one roller is mounted adjacent to a like plucking 
head to apply the mechanical stimuli to the skin as it is 
caused to rotate by contact with the skin. Like parts are 
designated by like numerals with like numerals with a 
suffix letter of "G". The roller 180 is disposed in gener- 
ally parallel with and immediately behind a front bar 31 G 
of a like skin guide frame 30G to be freely rotatable 
about an axis of a shaft 182 the opposite ends of which 
are supported to bearing slots 183 in the opposite ends 
of the front bar 31 G. The roller 180 carries a plurality of 
radially projecting bristles 181 arranged circumferen- 
tially and axially over a corresponding length of the 
plucking head 40G. A pair of additional rollers 190 are 
mounted respectively on the guide frame 30G axially 
outwardly of the plucking head 40G. Each of the addi- 
tional rollers 190 is also supported to be freely rotatable 
about an axis of a shaft 192 and carries a plurality of 
radially projecting bristles 191. These rollers 180 and 



190 are made into rolling contact with the skin and 
caused to rotate as the plucking head 40G is manipu- 
lated to move across the skin, during which the bristles 
181 and 191 apply the mechanical stimuli to the skin for 
5 alleviating the pain of plucking the hairs. 

The skin guide frame 30G is made of a plastic 
material into a unitary structure of a generally rectangu- 
lar configuration composed of the front bar 31 G, rear 
bar 32G, and opposed end support 34G integrally con- 

10 necting the front and rear bars. The front bar 31 G is 
connected to the end supports 34G at its opposite ends 
respectively through resilient members 33G so that the 
front bar 31 G is allowed to move vertically within a lim- 
ited extent relative to the other portion of the guide 

15 frame 30G. The end support 34G is provided with a 
recess 194 for receiving the additional roller 190. The 
roller 180 supported by the front bar 31 G is allowed to 
be depressed together with the front bar 31 G relative to 
the other portion of the guide frame 30G for a limited 

20 extent after which it is depressed together with the 
guide frame 30G and the plucking head 40G relative to 
the head frame 20G. In this manner, the roller 180 is 
made to easily follow the skin configuration. The front 
bar 31 G is formed with comb projections 130G for 

25 smoothing and raising the hairs prior to plucking the 
same. It is noted here that the plucking head 40G is 
f loatingly supported by the same spring mechanism as 
utilized in the first embodiment so as to be depressed 
relative to the head frame 20G and that the skin guide 

30 frame 30G is held on the plucking head 40G to receive 
the upward bias from the spring mechanism so as to be 
depressed together with the plucking head 40G. 

The rear bar 32G carries a freely rotatable smooth 
roller 131G which comes into rolling contact with the 

35 skin behind the plucking head 40G for smoothly guiding 
the plucking head in the moving direction. FIGS. 27A to 
27C illustrate the sequence of the plucking operation in 
which the plucking head 40G moves from left to right in 
the figures while swinging about the longitudinal axis 

40 thereof as indicated by arrows for plucking the hairs. 
During this operation, the roller 180 and the additional 
rollers 190 (although not seen in these figures) are kept 
in rolling contact with the skin so that the bristles 181 
and 191 thereof can apply the mechanical stimuli to the 

45 skin for masking the pain of plucking the hairs. 

Also in this embodiment, the guide frame 30G is 
formed on opposite ends thereof with like bearing pro- 
jections 35G which include individual pins 36G for loose 
engagement into corresponding vertical grooves 24 in 

50 the opposite inner end surface of the head frame 20G. 
Further, the bearing projections 35G are formed in their 
lower ends with recesses 37G into which an upper end 
62G of a like chassis 60G carrying the plucking head 
40G engages so that the guide frame 30G is floatingly 

55 supported and is capable of being depressed together 
with the plucking head 40G. Each of the bearing projec- 
tions 35G has a curved upper surface 38G which is 
urged against an inner curved surface 25G of an end 
flange 22G of the head frame 20G, as best shown in 
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FIG. 26A, by the bias of a coil spring (not shown) acting 
to urge the plucking head 40G. The curved upper sur- 
face 38G of the bearing projection 35G has a radius of 
curvature R2 which is less than a radius of curvature Ri 
of the inner curved surface 25G of the head frame 20G 5 
so that the bearing projection 35G is engaged with the 
inner curved surface 25G of the head frame only at a 
point of contact P which moves along the inner curved 
surface 25G as the front bar 31 G is depressed. That is, 
when no depression force acts on the front bar 31 G as w 
shown in FIG. 26A, the guide frame 30G is kept in a 
neutral position as being urged upwardly together with 
the plucking head 40 where the point of contact P lies 
on a vertical plane passing through the axis of the pin 
36G and through the point at which the guide frame 30G 15 
receives the upward bias from the plucking head 40G, 
leaving a distance Bi between the front bar 31 G 
pressed against the skin and the point of contact R As a 
depression force F is applied to the front bar 31 G as a 
result of being pressed against the skin, as shown in 20 
FIG. 26B, the point of contact P moves away by a dis- 
tance of H from the vertical plane. With this conse- 
quence, the guide frame 30G is allowed to swing about 
thus moved point of contact P relative to the head frame 
20G with increased distance B2 between the front bar 25 
31 G and the point of contact P, which accompanies a 
corresponding depressive movement of the plucking 
head 40G. That is, as the front bar 31 G is depressed 
together with the roller 180, the guide frame 30G swings 
about the moving point of contact P with attendant 30 
depressive movement of the plucking head 40G. With 
such combination of the swinging and depression 
movements, the front bar 31 G and the roller 180 can be 
kept in an optimum contact with the skin for alleviation of 
the pain. It is noted in this connection that the pins 36G 35 
on the opposite ends of the guide frame 30G are loosely 
and slidably engaged with the grooves 24G in the head 
frame 20G to allow the above combination movement of 
the guide frame 30G. 

The rollers 180 and 190 are preferred to be detach- 40 
ably mounted to the guide frame 30G so that the user 
can select optimum rollers from a set of rollers of provid- 
ing different stimuli on her preference. FIG. 24 illustrates 
one scheme for the detachable mounting of the rollers 
190, although it is equally applicable for the roller 180. 45 
The roller 1 90 is received in the recess 1 94 with its shaft 
192 retained in bearing slots 193. The bearing slot 193 
is formed in its upper end with latches 195 which project 
inwardly to define an entrance of a width slightly nar- 
rower than the diameter of the shaft 1 92. Due to resilient so 
deformability inherently given to the plastic-made guide 
frame 30G, the shaft 192 is allowed to pass through the 
entrance and is locked in the bearing slot 193 behind 
the latches 195 for easy attachment of the roller 190. 
Likewise, the detachment of the roller can be made eas- ss 
ily by the use of the resilient deformability. Although not 
shown In the figure, it is possible to make the bearing 
slots 193 deep enough and to provide additional latches 
intermediate its depth to latch the shaft 192 in the slots 



at different depth. With this design, it is made easy to 
adjust the projection amount of the roller or the bristles 
on the guide frame for selecting strong or weak 
mechanical stimuli from the rollers. 

Although the rollers with the bristles are shown in 
the above, the present invention is not limited thereto 
and may include rollers of different configurations as 
explained below. A roller 200 in accordance with a first 
modification is shown in FIGS. 29A and 29B and com- 
prises a plurality of elastic fins 201 spaced circumferen- 
tially and axially of the roller. The fin is made thinner 
toward its tip than at the root to be given elastic deform- 
ability for enhanced skin contact effect. 

FIGS. 30A and SOB show a second modification of 
roller 210 with a combination of bristles 211 and elastic 
projections 212 which project radially with different 
radial lengths to define stimulus projections of applying 
different stimuli to the skin. The bristles 211 and the 
elastic projections 212 alternate in the circumferential 
direction and arranged along the axial length of the 
roller. The elastic projection may be a bundle of the bris- 
tles. With the use of the stimulus projections of different 
characteristics, it is possible to apply different kinds of 
mechanical stimuli to the skin for enhancing the allevia- 
tion of the hair plucking pain. 

FIGS. 31 A and 31 B show a third modification of 
roller 220 with another combination of bristles 221 and 
elastic fins 222 which alternate in the circumferential 
direction. The elastic fins 222 is continuous over the 
substantial axial length of the roller 220 to apply the 
mechanical stimulus different from the bristles to the 
skin as it rotates on the skin. 

FIGS. 32A and 32B show a fourth modification of 
roller 230 with a further combination of bristles 231 and 
rings 232 which alternate in the axial direction of the 
roller and apply different mechanical stimuli to the skin, 
respectively 

FIG. 33 shows a fifth modification of roller 240 with 
elastic fins 241 which are spaced circumferentially and 
axially of the roller with the width thereof aligned in the 
axial direction. 

The features disclosed in the foregoing description, 
in the claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be 
material for realising the invention in diverse forms 
thereof. 

LIST OF REFERENCE NUMERALS 

1 0 housing 

13 power switch 

14 terminal pins 

1 5 hook 

1 6 stand 

18 baseplate 

20 head frame 

21 end wall 

22 end flange 

23 opening 
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Claims 



50 1. A hand-held depilating device for plucking hairs 
from the skin of a user, said depilating device com- 
prising: 

a housing (10) adapted to be grasped by the 
55 hand of the user; 

a plucking head (40; 40A; 40E; 40F) mounted 
on top of said housing for plucking the hairs 
from the skin; 

stimulator means mounted on top of said hous- 
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ing adjacent to said plucking head Ibr providing 
mechanical stimuli to the skin while said pluck- 
ing head operates to pluck the hairs; 

characterised in that said stimulator means s 

comprises a vibrator (31; 31 A; 3 IB; 31 C; 310,155; 
31 E; 160) which providing vibrations to said skin as 
said mechanical stimuli. 

2. The hand-held depilating device as set forth in io 
claim 1 , wherein said vibrator comprises a vibration 
roller (160) which is rotatably supported to the top 

of said housing (10F) and is driven by an incorpo- 
rated motor (70F) to rotate about a rotation axis 
eccentric from a mass center of the roller so that it is 
vibrates to give said mechanical stimuli. 

3. The hand-held depilating device as set forth in 

claim 1, wherein said vibrator (31; 31 A; 31 B; 31 C; 
310,155; 31 E; 160) vibrates in a direction perpen- 20 
dicular to a general surface of the skin. 

4. The hand-held depilating device as set forth in 
claim 1, wherein said plucking head (40; 40A; 40E; 
40F) is floatingly supported to said housing to be 25 
capable of being depressed and wherein said vibra- 
tor (31; 31 A; 31 B; 31C; 310,155; 31 E; 160) is car- 
ried on a skin guide frame (30; 30A; 30B; 30C; 300; 
30E; 30F) which is floatingly supported to said 
housing to be capable of being depressed together 30 
with said plucking head. 

5. The hand-held depilating device as set forth in 
claim 4, wherein said skin guide frame (30; 30A; 
SOB; 30C; 300; 30E) is supported to said housing 35 
so that it can swing about a swing axis while being 
depressed together with said plucking head. 

6. The hand-held depilating device as set forth in 
claim 5, wherein said skin guide frame (30) is 40 
engaged at a point of contact (P) on a rounded por- 
tion (25) of said housing, said point of contact (P) 
defining said swing axis about which said skin 
guide frame can swing, said point of contact being 
caused to move along said rounded portion (25) as 45 
said skin guide frame swings with an attendant 
depression of said plucking head. 

7. The hand-held depilating device as set forth in 
claim 1 , wherein a restrictor (150) is provided adja- so 
cent to said vibrator (31 A) for restricting an effect of 
vibration to be applied to the skin. 

8. The hand-held depilating device as set forth in 
claim 7, wherein said restrictor (150) includes ss 
means (153) for variably adjusting said effect of 
vibration. 

9. The hand-held depilating device as set forth in 



claim 1 , wherein said vibrator (31 0) includes a skin 
contact member (155) which is detachable to said 
vibrator. 

10. A hand-held depilating device for plucking hairs 
from the skin of a user, said depilating device com- 
prising: 

a housing (10G) adapted to be grasped by the 

hand of the user; 

a plucking head (40G) mounted on top of said 
housing for plucking the hairs from the skin; 
stimulator means mounted on top of said hous- 
ing adjacent to said plucking head for providing 
mechanical stimuli to the skin while said pluck- 
ing head operates to pluck the hairs; 

characterised in that said stimulator means 
comprises a roller (180; 190; 200; 210; 220; 230; 
240) with a plurality of stimulus projections (181; 
191; 201; 211,212; 221,222; 231,232; 241), said 
roller being rotatably mounted to said housing for 
rolling contact with the skin as said depilating head 
is manipulated across the skin so that said stimulus 
projections provide said mechanical stimuli to the 
skin. 

11. The hand-held depilating device as set forth in 
claim 10, wherein said stimulus projections are in 
the form of bristles (181 ; 191 ; 21 1 ; 221) projecting 
radially from said roller. 

12. The hand-held depilating device as set forth in 
claim 10, wherein said plucking head (40G) is float- 
ingly supported to said housing to be capable of 
being depressed and wherein said roller (180; 190; 
200; 210; 220; 230; 240) is carried on a skin guide 
frame (30G) which is floatingly supported to said 
housing to be capable of being depressed together 
with said plucking head. 

13. The hand-held depilating device as set forth in 
claim 10, wherein said roller (180; 190; 200; 210; 
220; 230; 240) is carried on a skin guide frame 
(30G) which is pivotally supported to said housing 
to be swingable about a swing axis. 

14. The hand-held depilating device as set forth in 
claim 10, wherein adjusting means (193;195) is 
provided to adjust a projection amount of said stim- 
ulus projections from the top of the housing. 

15. The hand-held depilating device as set forth in 
claim 10, wherein said roller (190) is detachably 
mounted to said housing. 

16. The hand-held depilating device as set forth in 

claim 10, wherein said plucking head (40G) is float- 
ingly supported to said housing (10G) to be capable 
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of being depressed, a skin guide frame (30G) being 
provided to surround said plucking head and com- 
prise a main body (34G) which is connected to said 
plucking head to be capable of being depressed 
together therewith and a front guide (31 G) which is 
movably supported to said main body for limited 
displacement relative to said main body, and said 
roller (180; 190; 200; 210; 220; 230; 240) being 
supported to said front guide. 



10 



17. The hand-held depilating device as set forth in 
claim 16, wherein said skin guide frame (30G) is 
supported to said housing so that it can swing 
about a swing axis (P) while being depressed 
together with said plucking head. is 

18. The hand-held depilating device as set forth in 
claim 17, wherein said skin guide frame (30G) is 
engaged at a point of contact (P) on a rounded por- 
tion (25G) of said housing, said point of contact 20 
defining said swing axis about which said skin 
guide frame can swing, said point of contact being 
capable of moving along said rounded portion 
(25G) as said skin guide frame swings and 
depressed. 25 
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Description 

TECHNICAL FIELD 

[0001] The present invention is directed to a hand- 
held depilating device for plucking hairs from the skin of 
a user, and more particularly to such device having a 
stimulator providing mechanical stimuli to the skin for 
masking the pain of plucking the hairs. 

BACKGROUND ART 

[0002] European Patent Application EP-A-0 622 033 

A2 discloses a depilating device which comprises a 
plucking head for plucking the hairs from the skin of a 
user and a smooth roller which is mounted separately 
from the plucking head to be in rolling contact with the 
skin around a portion from which the hairs are plucked 
by the plucking head. The roller acts to stretch the skin 
for alleviating pain by the effect of reducing resistance 
to a force of pulling the hairs. However, even with the 
skin stretching, there remains a problem that the pain 
itself may be perceived still significantly by the user. 
[0003] In order to further alleviate the pain experi- 
enced at the time of plucking the hairs, the inventors 
study mechanism of pain including nerve systems as 
well as sense receptors in the skin. Through this study, 
it is found effective to give mechanical stimuli to the skin 
in order to considerably alleviate the pain caused by 
plucking the hairs. The present invention is accom- 
plished based upon the above finding and comprises a 
depilator housing adapted to be grasped by the hand of 
the user and a plucking head mounted on top of the 
housing for plucking the hairs from the skin. Stimulator 
is mounted on top of the housing adjacent to the pluck- 
ing head for providing mechanical stimuli to the skin 
while the plucking head operates to pluck the hairs. 
Therefore, the mechanical stimuli applied separately 
from the plucking operation can excite the tactile or pres- 
sure sense receptors so as to activate the gate control 
path at posterior horr of the spinal cord immediately be- 
fore or simultaneously with the plucking the hair, thereby 
blurring the pain being transmitted through the nerve. 
EP 0 493 849 A1 discloses a depilation device, where, 
immediately prior to depilation, a vibration member is 
brought into contact with the skin to be depilated which 
member exerts forces of varying intensity on the skin 
whereby the nerve function in the skin is affected. 
[0004] It is the problem of the invention to provide for 
an alternative of the known device, in particular where 
mull functions are prevented. 

[0005] This object is solved by the depilation device 

of claim 1 . 

[0006] According to the invention, the stimulator com- 
prises a roller with a plurality of stimulus projections 
which provide the mechanical stimuli to the skin as the 
roller is caused to rotate in contact with the skin. The 
mechanical stimuli thus produced separately from the 



plucking operation can excite the tactile or pressure 
sense receptors so as to mask the pain caused by pluck- 
ing the hair in the same manner as discussed hereinbe- 
fore. As the plucking head is manipulated across the 
5 skin, the roller is caused to rotate so that the stimulus 
projections apply the mechanical stimulus. In this man- 
ner, the mechanical stimuli can be obtained with a sim- 
ple mechanism of using the roller, which is therefore a 
further object of the present invention. 
10 [0007] The stimulus projections are preferably in the 
form of bristles projecting radially from the roller. 
[0008] Preferably, the roller is carried on a skin guide 
frame which is floatingly supported to the housing so 
that the stimulus projections on the roller can easily fol- 
15 low the various portions of the skin while manipulating 
the plucking head thereacross. With this result, the me- 
chanical stimuli can be applied effectively to the skin, 
which is therefore a still further object of the present in- 
vention. 

[0009] An adjusting mechanism is provided to adjust 
a projection amount of the stimulus projections from the 
top of the housing so that the user can select optimum 

mechanical stimulus for alleviating the pain. In addition, 
the roller may be detachably mounted to the housing so 
that it can be replaced with another roller of different 
stimulating characteristic. Thus, the user can select op- 
timum stimulation effect for various portions of skin and 
for her own preference, which is therefore a further ob- 
ject of the present invention. 

[0010] In a preferred embodiment, the plucking head 

is floatingly supported to the housing to be capable of 
being depressed and is surrounded by a skin guide 
frame. The skin guide frame comprises a main body 
which is connected to the plucking head to be capable 
of being depressed together therewith and a front guide 
which is movably supported to the main body for limited 
displacement relative to the main body. The roller is sup- 
ported to the front guide so that the roller can be de- 
pressed for a limited extent independently of the pluck- 
ing head after which it can be depressed together with 
the plucking head. In this manner, the roller can well fol- 
low the contour of the skin while manipulating the pluck- 
ing head thereacross, thereby enhancing the effect of 
the mechanical stimuli for alleviation of the pain, which 
is therefore a further object of the present invention. 
[0011] Further, the skin guide frame is supported to 
be swingable about a swing axis while it is depressed 
together with the plucking head. With the combination 
of the depressing and swinging movements of the skin 
guide frame relative to the housing, the roller on the skin 
guide frame can follow the skin more precisely while ma- 
nipulating the plucking head thereacross. Thus, the me- 
chanical stimuli can be applied effectively and success- 
fully to the skin for further enhancing the alleviation of 
the pain. In order to achieve such sophisticated move- 
ment, the skin guide frame is engaged on a rounded por- 
tion of the housing at a point of contact defining the 
swing axis. As the skin guide frame swings, the point of 
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contact is made to move along the rounded portion of 
the housing in a direction of facilitating an attendant de- 
pression of the skin guide frame together with the pluck- 
ing head. Thus, the roller carried on the skin guide frame 
can follow the skin more conformably to achieve supe- 
rior effect of alleviating the pain. 
[0012] These and still other objects and advanta- 
geous features of the present invention will become 
more apparent from the following description of the em- 
bodiments when taken in conjunction with the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

FIG. 1 is a top view of a depilating device in accord- 
ance with an embodiment of the present invention; 
FIG. 2 is an exploded perspective view of the device 
of FIG. 1; 

FIG. 3 is a side section of a plucking head and a 
skin guide frame of the device; 
FIG. 4 is a front vertical section of the plucking head; 
FIGS. 5A and 5B are side sections showing a com- 
bination swing and depression movement of the 
skin guide frame; 

FIGS. 6A, 68, and 6C show a hair plucking opera- 
tion with the aid of a roller with stimulus projections 
carried by the skin guide frame; 
FIG. 7 is an exploded perspective view of a mech- 
anism of detachably mounting one of the rollers to 
the skin guide frame; 

FIGS. 8A and 88 are perspective and sectional 
views of a first alternative roller which may be uti- 
lized in the above depilating device; 
FIGS. 9A and 98 are perspective and sectional 
views of a second alternative roller which may be 
utilized in the above depilating device; 
FIGS. 10A and 108 are perspective and sectional 
views of a third alternative roller which may be uti- 
lized in the above depilating device; 
FIGS. 11 A and 118 are perspective and sectional 
views of a fourth alternative roller which may be uti- 
lized in the above depilating device; and 
FIG. 12 is a perspective view of a fifth alternative 
roller which may be utilized in the above depilating 
device. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0014] In a depilator device in accordance with an em- 
bodiment of the present invention at least one roller is 
mounted adjacent to like plucking head to apply the me- 
chanical stimuli to the skin as it is caused to rotate by 
contact with the skin. The roller 180 is disposed in gen- 
erally parallel with and immediately behind a front bar 
31 G of a skin guide frame 30G to be freely rotatable 
about an axis of a shaft 182 the opposite ends of which 



are supported to bearing slots 183 in the opposite ends 
of the front bar 31 G. The roller 180 carries a plurality of 
radially projecting bristles 181 arranged circumferential- 
ly and axially over a corresponding length of the plucking 

5 head 40G. A pair of additional rollers 190 are mounted 
respectively on the guide frame 30G axially outwardly 
of the plucking head 40G. Each of the additional rollers 
1 90 is also supported to be freely rotatable about an axis 
of a shaft 1 92 and carries a plurality of radially projecting 

10 bristles 191. These rollers 180 and 190 are made into 
rolling contact with the skin and caused to rotate as the 
plucking head 40G is manipulated to move across the 
skin, during which the bristles 181 and 191 apply the 
mechanical stimuli to the skin for alleviating the pain of 

15 plucking the hairs. 

[0015] The skin guide frame 30G is made of a plastic 
material into a unitary structure of a generally rectangu- 
lar configuration composed of the front bar 31 G, rear 
bar 32G, and opposed end support 34G integrally con- 

20 necting the front and rear bars. The front bar 31 G is con- 
nected to the end supports 34G at its opposite ends re- 
spectively through resilient members 33G so that the 
front bar 31 G is allowed to move vertically within a lim- 
ited extent relative to the other portion of the guide frame 

25 30G. The end support 34G is provided with a recess 1 94 
for receiving the additional roller 190. The roller 1 80 sup- 
ported by the front bar 31 G is allowed to be depressed 
together with the front bar 31 G relative to the other por- 
tion of the guide frame 30G for a limited extent after 

30 which it is depressed together with the guide frame 30G 
and the plucking head 40G relative to the head frame 
20G. In this manner, the roller 180 is made to easily fol- 
low the skin configuration. The front bar 31 G is formed 
with comb projections 130G for smoothing and raising 

35 the hairs prior to plucking the same. It is noted here that 
the plucking head 40G is floatingly supported by aspring 
mechanism comprising a coil spring as described in 
EP..... (divisional application to this one, attorney's file : 
F860621A, so as to be depressed relative to the head 

40 frame 20G and that the skin guide frame 30G is held on 
the plucking head 40G to receive the upward bias from 
the spring mechanism so as to be depressed together 
with the plucking head 40G. 

[0016] The rear bar 32G carries a freely rotatable 
45 smooth roller 131 G which comes into rolling contact with 
the skin behind the plucking head 40G for smoothly 
guiding the plucking head in the moving direction. FIGS. 
6A to 6C illustrate the sequence of the plucking opera- 
tion in which the plucking head 40G moves from left to 
50 right in the figures while swinging about the longitudinal 
axis thereof as indicated by arrows for plucking the 
hairs. During this operation, the roller 180 and the addi- 
tional rollers 190 (although not seen in these figures) 
are kept in rolling contact with the skin so that the bristles 
55 181 and 191 thereof can apply the mechanical stimuli 
to the skin for masking the pain of plucking the hairs. 
[0017] Also in this embodiment, the guide frame 30G 
is formed on opposite ends thereof with like bearing pro- 
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jections 35G which include individual pins 36G for loose 
engagement into corresponding vertical grooves 24G in 
the opposite inner end surface of the head frame 20G. 
Further, the bearing projections 35G are formed in their 
lower ends with recesses 37G into which an upper end 
62G of a like chassis 60G carrying the plucking head 
40G engages so that the guide frame 30G is fioatingiy 
supported and is capable of being depressed together 
with the plucking head 40G. Each of the bearing projec- 
tions 35G has a curved upper surface 38G which is 
urged against an inner curved surface 25G of an end 
flange 22G of the head frame 20G, as best shown in 
FIG. 5A, by the bias of a coil spring (not shown) acting 
to urge the plucking head 40G. The curved upper sur- 
face 38G of the bearing projection 35G has a radius of 
curvature R2 which is less than a radius of curvature R1 
of the inner curved surface 25G of the head frame 20G 
so that the bearing projection 35G is engaged with the 
inner curved surface 25G of the head frame only at a 
point of contact P which moves along the inner curved 
surface 25G as the front bar 31 G is depressed. That is, 
when no depression force acts on the front bar 31 G as 
shown in FIG. 5A, the guide frame 30G is kept in a neu- 
tral position as being urged upwardly together with the 
plucking head 40G where the point of contact P lies on 
a vertical plane passing through the axis of the pin 36G 
and through the point at which the guide frame 30G re- 
ceives the upward bias from the plucking head 40G, 
leaving a distance B1 between the front bar 31 G 
pressed against the skin and the point of contact P. As 
a depression force F is applied to the front bar 31 G as 
a result of being pressed against the skin, as shown in 
FIG. 5B, the point of contact P moves away by a dis- 
tance of H from the vertical plane. With this conse- 
quence, the guide frame 30G is allowed to swing about 
thus moved point of contact P relative to the head frame 
20G with increased distance B2 between the front bar 
31 G and the point of contact P, which accompanies a 
corresponding depressive movement of the plucking 
head 40G. That is, as the front bar 31 G is depressed 
together with the roller 180, the guide frame 30G swings 
about the moving point of contact P with attendant de- 
pressive movement of the plucking head 40G. With such 
combination of the swinging and depression move- 
ments, the front bar 31 G and the roller 180 can be kept 
in an optimum contact with the skin for alleviation of the 
pain. It is noted in this connection that the pins 36G on 
the opposite ends of the guide frame 30G are loosely 
and slidably engaged with the grooves 24G in the head 
frame 20G to allow the above combination movement 
of the guide frame 30G. 

[0018] The rollers 180 and 190 are preferred to be de- 

tachably mounted to the guide frame 30G so that the 
user can select optimum rollers from a set of rollers of 
providing different stimuli on her preference. FIG. 3 il- 
lustrates one scheme for the detachable mounting of the 
rollers 1 90, although it is equally applicable for the roller 
180. The roller 190 is received in the recess 194 with its 



shaft 192 retained in bearing slots 193. The bearing slot 
193 is formed in its upper end with latches 195 which 
project inwardly to define an entrance of a width slightly 
narrower than the diameter of the shaft 192. Due to re- 

5 silient deformability inherently given to the plastic-made 
guide frame 30G, the shaft 192 is allowed to pass 
through the entrance and is locked in the bearing slot 
193 behind the latches 195 for easy attachment of the 
roller 190. Likewise, the detachment of the roller can be 

10 made easily by the use of the resilient deformability. Al- 
though not shown in the figure, it is possible to make the 
bearing slots 193 deep enough and to provide additional 
latches intermediate its depth to latch the shaft 192 in 
the slots at different depth. With this design, it is made 

15 easy to adjust the projection amount of the roller or the 
bristles on the guide frame for selecting strong or weak 
mechanical stimuli from the rollers. 
[0019] Although the rollers with the bristles are shown 
in the above, the present invention is not limited thereto 

20 and may include rollers of different configurations as ex- 
plained below. A roller 200 in accordance with a first 
modification is shown in FIGS. 8A and 88 and compris- 
es a plurality of elastic fins 201 spaced circumferentially 
and axially of the roller. The fin is made thinner toward 

25 its tip than at the root to be given elastic deformability 
for enhanced skin contact effect. 

[0020] FIGS. 9A and 98 show a second modification 
of roller 210 with a combination of bristles 211 and elas- 
tic projections 212 which project radially with different 

30 radial lengths to define stimulus projections of applying 
different stimuli to the skin. The bristles 211 and the 
elastic projections 212 alternate in the circumferential 
direction and arranged along the axial length of the roll- 
er. The elastic projection may be a bundle of the bristles. 

35 With the use of the stimulus projections of different char- 
acteristics, it is possible to apply different kinds of me- 
chanical stimuli to the skin for enhancing the alleviation 
of the hair plucking pain. 

[0021] FIGS. 10A and 108 show a third modification 

40 of roller 220 with another combination of bristles 221 and 
elastic fins 222 which alternate in the circumferential di- 
rection. The elastic fins 222 is continuous over the sub- 
stantial axial length of the roller 220 to apply the me- 
chanical stimulus different from the bristles to the skin 

45 as it rotates on the skin. 

[0022] FIGS. 11 A and 11 8 show a fourth modification 
of roller 230 with a further combination of bristles 231 
and rings 232 which alternate in the axial direction of the 
roller and apply different mechanical stimuli to the skin, 

50 respectively. 

[0023] FIG. 1 2 shows a fifth modification of roller 240 
with elastic fins 241 which are spaced circumferentially 
and axially of the roller with the width thereof aligned in 
the axial direction. 

55 [0024] The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any combination 
thereof, be material for realising the invention in diverse 



4 



7 



EP0 760 219 B1 



8 



forms thereof within the scope of claim 1 . 



Claims 

1. A hand-held depilating device for plucking hairs 
from the skin of a user, said depilating device com- 
prising: 

a housing (1 OG) adapted to be grasped by the 
hand of the user, 

a plucking head (40G) mounted on top of said 
housing for plucking the hairs from the skin; and 
at least one roller (131 G; 180; 190; 200; 210; 
220; 230; 240) rotatably mounted to said hous- 
ing adjacent to said plucking head (40G) for 
rolling contact with the skin; said at least one 
roller providing mechanical stimuli to the skin 
while said plucking head operates to pluck the 
hairs; 

characterised in that at least one of said roll- 
ers is provided with a plurality of stimulus projec- 
tions (1 81 ; 1 91 ; 201 ; 21 1 ; 221 , 231 ; 241 ). 

2. The hand-held depilating device as set forth in claim 

1, wherein said at least one roller (180; 190; 200; 
210; 220; 230; 240) is floatingly supported to said 
housing to be capable of being depressed. 

3. The hand-held depilating device as setforth in claim 
1 or 2, wherein said stimulus projections are in the 
form of bristles (181; 191; 211; 221) projecting ra- 
dially from said at least one roller. 

4. The hand-held depilating device as setforth in claim 
1 or 2, wherein said at least one roller (180; 190; 
200; 210; 220; 230; 240) is carried on a skin guide 
frame (30G) which is floatingly supported to said 
housing to be capable of being depressed. 

5. The hand-held depilating device as set forth in claim 
1 or 2, wherein said at least one roller (180; 190; 

200; 210; 220; 230; 240) is pivotally supported to 
said housing to be swingable about a swing axis. 

6. The hand-held depilating device as set forth in claim 

1 or 2, wherein adjusting means (193;195) is pro- 
vided to adjust a projection amount of said stimulus 
projections from the top of the housing. 

7. The hand-held depilating device as setforth in claim 

1 or 2, wherein said at least one roller (190) is de- 
tachably mounted to said housing. 

8. The hand-held depilating device as set forth in claim 

1 or2, wherein said plucking head (40G) is floatingly 
supported to said housing (10G) to be capable of 



being depressed, a skin guide frame (30G) being 
provided to surround said plucking head and com- 
prise a main body (34G) which is connected to said 
plucking head to be capable of being depressed to- 
5 gether therewith and a front guide (31 G) which is 
movably supported to said main body for limited dis- 
placement relative to said main body, and said at 
least one roller (1 80; 1 90; 200; 21 0; 220; 230; 240) 
being supported to said front guide. 

10 

9. The hand-held depilating device as set forth in claim 

8, wherein said skin guide frame (30G) is supported 
to said housing so that it can swing about a swing 
axis (P) while being depressed together with said 

^5 plucking head. 

10. The hand-held depilating device as set forth in claim 

9, wherein said skin guide frame (30G) is engaged 
at a point of contact (P) on a rounded portion (25G) 

20 of said housing, said point of contact defining said 
swing axis about which said skin guide frame can 
swing , said point of contact being capable of moving 
along said rounded portion (25G) as said skin guide 
frame swings and depressed. 

25 

1 1 . The hand-held depilating device as set forth in claim 

1 , wherein one of said rollers in a smooth roller 
(131 G). 

30 

Patentanspruche 

1. Handenthaarungsvorrichtung zum Auszupfen von 
Haaren aus der Haut eines Benutzers, wobei die 

35 Enthaarungsvorrichtung umfaBt: 

ein Gehause (10G), das so ausgelegt ist, daB 
es von dem Benutzers in der Hand gehalten 
werden kann; 

40 - ein Zupfkopf (40G), der an der Oberseite des 
Gehauses zum Auszupfen der Haare aus der 
Haut montiert ist; und 

wenigstens eine Rolle (131G; 180; 190; 200; 
210; 220; 230; 240), die angrenzend an den 
45 Zupfkopf (40G) fur einen rollenden Kontakt mit 

der Haut drehbar befestigt ist; wobei die wenig- 
stens eine Rolle mechanische Stimulationen 
auf die Haut ausubt, wahrend der Zupfkopf fur 
ein Auszupfen der Haare betrieben wird; 

50 

dadurch gel^ennzeichnet, daB wenigstens eine 
der Pollen mit einer Vielzahl von Stimulationsvor- 

sprungen (181; 191 ; 201 ; 211 ; 221 ; 231 ; 241) ver- 
sehen ist. 

55 

2. Handenthaarungsvorrichtung nach Anspruch 1, 

wobei die wenigstens eine Rolle (180; 190; 200; 
21 0; 220; 230; 240) frei beweglich an dem Gehause 



5 



9 



EP0 760 219 B1 



10 



gehalten ist, so daB sie niedergedruckt werden 
kann. 

3. Handenthaarungsvorrichtung nach Anspruch 1 
Oder 2, wobei die Stimulationsvorsprunge in der 5 
Form von Borsten (1 81 ; 1 91 ; 211 ; 221 ) ausgebildet 
sind, die radial von der wenigstens einen Rolle her- 
vorstelien. 

4. Handenthaarungsvorrichtung nach Anspruch 1 io 
Oder 2, wobei die wenigstens eine Rolle (1 80; 1 90; 
200; 210; 220; 230; 240) auf einem Hautfuhrungs- 
rahmen (30G) gehalten wird, der frei beweglich an 
dem Gehause gehalten wird, so daB er niederge- 
druckt werden kann. ^5 

5. Handenthaarungsvorrichtung nach Anspruch 1 
Oder 2, wobei die wenigstens eine Rolle (1 80; 1 90; 
200; 21 0; 220; 230; 240) gelenkig an dem Gehause 
gehalten ist, so daB sie um eine Schwingachse 20 
schwenkbar ist. 

6. Handenthaarungsvorrichtung nach Anspruch 1 
Oder 2, wobei eine Justiervorrichtung (1 93; 1 95) zur 
Einstellung des AusmaBes eines Vorsprungs der 25 
Stimulationsvorsprunge gemessen von der Ober- 
seite des Gehauses zur Verfugung gestellt ist. 

7. Handenthaarungsvorrichtung nach Anspruch 1 
Oder 2, wobei wenigstens eine Rolle (190) losbar 30 
an dem Gehause montiert ist. 

8. Handenthaarungsvorrichtung nach Anspruch 1 
Oder 2, wobei der Zupfkopf (40G) frei beweglich an 
dem Gehause (1 OG) gehalten ist, so daB er nieder- 35 
gedruckt werden kann, ein Hautfuhrungsrahmen 
(30G) bereit gestellt ist, der den Zupfkopf umgibt 
und einen Hauptkorper (34G) umfaBt, der mit dem 
Zupfkopf verbunden ist, so daB er mit diesem ge- 
meinsam niedergedruckt werden kann, und eine 40 
vordere Fuhrung (31 G) vorgesehen ist, die beweg- 
lich an dem Hauptkorper fur einen begrenzten Ver- 
satz relativ zu dem Hauptkorper gehalten ist, und 
wobei die wenigstens eine Rolle (180; 190; 200; 
210; 220; 230; 240) an der vorderen Fuhrung ge- 45 
halten ist. 

9. Handenthaarungsvorrichtung nach Anspruch 8, 
wobei der Hautfuhrungsrahmen (30G) an dem Ge- 
hause so gehalten ist, daB er um eine Schwingach- 50 
se (P) schwingen kann, wahrend er zusammen mit 
dem Zupfkopf niedergedruckt wird. 

10. Handenthaarungsvorrichtung nach Anspruch 9, 
wobei der Hautfuhrungsrahmen (30G) an einem 55 
Kontaktpunkt (P) mit einem abgerundeten Bereich 
(25G) des Gehauses in Eingriff steht, wobei der 
Kontaktpunkt die Schwingachse definiert, um die 



der Hautfuhrungsrahmen schwingen kann und wo- 
bei der Kontaktpunkt in der Lage ist, sich langs des 
abgerundeten Bereiches (25G) zu bewegen, wenn 
der Hautfuhrungsrahmen schwingt und niederge- 
druckt wird. 

11. Handenthaarungsvorrichtung nach Anspruch 1, 
wobei eine der Rollen eine glatte Rolle (131G) ist. 



Revendications 

1 . Dispositif d'epilation portatif destine a arracher des 

polls de la peau d'un utilisateur, ledit dispositif d'epi- 
lation comprenant : 

un bottler (10G) congu pour etre saisi par la 
main de Tutilisateur, 

une tete d'epilation (40G) montee sur le dessus 
dudit boTtier destinee a arracher les polls de la 
peau, et 

au moins un rouleau (131G ; 180 ; 190 ; 200 ; 
210; 220 ; 230 ; 240) monte avec possibilite de 
rotation sur ledit boTtier de fagon adjacente a 
ladite tete d'epilation (40G) en vue d'un contact 
roulant avec la peau, ledit au moins un rouleau 
fournissant des stimuli mecaniques a la peau 
tandis que ladite tete d'epilation fonctionne 
pour arracher les polls, 

caracterise en ce qu'au moins I'un desdits 
rouleaux est muni d'une pluralite de saillies de sti- 
muli (181 ; 191 ; 201 ; 211 ; 221 ; 231 ; 241). 

2. Dispositif d'epilation portatif selon la revendication 
1 , dans lequel ledit au moins un rouleau (1 80 ; 1 90 ; 
200 ; 210 ; 220 ; 230 ; 240) est supporte de fagon 
flottante sur ledit boTtier pour pouvoir etre enfonce. 

3. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel lesdites saillies de stimuli sont 
sous la forme de polls (181 ;191 ;211 ;221)faisant 
saillie radialement a partir dudit au moins un rou- 
leau. 

4. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel ledit au moins un rouleau (180 ; 

190 ; 200 ; 210 ; 220 ; 230 ; 240) est porte sur un 
cadre de guidage de peau (30G) qui est supporte 
de fagon flottante sur ledit boTtier cour pouvoir etre 
enfonce. 

5. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel ledit au moins un rouleau (180 ; 
1 90 ; 200 ; 21 0 ; 220 ; 230 ; 240) est supporte avec 
possibilite de pivotement sur ledit boTtier pour pou- 
voir osciller autour d'un axe d'oscillation. 
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6. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel un moyen d'ajustement (193 ; 
195) est prevu pour ajuster une valeur de saillie 
desdites saillies de stimuli depuis le dessus du bot- 
tler. 

7. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel ledit au moins un rouleau (190) 
est monte de fagon amovible sur ledit boTtier. 



11. Dispositif d'epilation portatif selon la revendication 
1 , dans lequel I'un desdits rouleaux est un rouleau 
lisse (131G). 
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8. Dispositif d'epilation portatif selon la revendication 
1 ou 2, dans lequel ladite tete d'epilation (40G) est 
supportee de fagon flottante sur ledit boTtier (10G) 
pour pouvoir etre enfoncee, un cadre de guidage 

de peau (30G) etant prevu pour entourer ladite tete 15 
d'epilation et comprendre un corps principal (34G) 
qui est relie a ladite tete d'epilation pour pouvoir etre 
enfonce en meme temps que celle-ci et un guide 
avant (31 G) qui est supporte de fagon mobile sur 
ledit corps principal en vue d'un deplacement limite 20 
par rapport audit corps principal, et ledit au moins 
un rouleau (180 ; 190 ; 200 ; 210 ; 220 ; 230 ; 240) 
etant supporte sur ledit guide avant. 

9. Dispositif d'epilation portatif selon la revendication 25 

8, dans lequel ledit cadre de guidage de peau (30G) 
est supporte sur ledit boTtier de sorte qu'il peut os- 
ciller autour d'un axe d'oscillation (P) tout en etant 
enfonce en meme temps que ladite tete d'epilation. 

30 

10. Dispositif d'epilation portatif selon la revendication 

9, dans lequel ledit cadre de guidage de peau (30G) 
est mis en prise au niveau d'un point de contact (P) 
sur une partie arrondie (25G) dudit boTtier, ledit 
point de contact definissant ledit axe d'oscillation 35 
autour duquel ledit cadre de guidage de peau peut 
osciller, ledit point de contact pouvant se deplacer 

le long de ladite partie arrondie (25G) lorsque ledit 
cadre de guidage de peau oscille et est enfonce. 
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FIG. 3 
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FIG. -i^B 
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FIG. 3 A 



212 




FJG. 3B 




17 



EP0 760 219 B1 



FIGJOA 




220 



18 



EP0 760 219 B1 



FIG MM 




19 



